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Physics Motivation
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Pnysics Motivation
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Vliethod

 Used Dennis’ y-jet HEPmc PYTHIAS files from
sPHENIX collaboration meeting and ran them
through GEANT4 sPHENIX detector with
Fun4All_G4_sPHENIX.C

* Using my analysis code Photon-det (in GitHub
under Photondet) which produces trees of photon-
jets, photon-hadrons, etc. to compare
reconstructed objects to truth objects and their
effects on observable pout and angular correlations



|solation Cut

| e Results in ~4000 of the
Studying effect of 10000 photons
'Sﬁcl)atggn cut on direct  This can obviously be
P altered depending on

Current requirements: Isolation cone size, energy
restriction, etc.
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Find similar results for isolated direct photons to
Dennis’ studies for all direct photons
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SPHENIX V- Jet
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AP Resolution
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AP Response
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Dout RESPONSE

[ ) EXpeCt that mean Of 1'_'6' :| NN L I L I A B AR I Y B Y I |:
Gaussian should be % 5 e IS0 y-jet, reco PYTHIAS8 y-jet -
. — . J": T[; ]
centered at O - displacement = _ | 'fo Y(‘)J%té"g”‘z - §f§¢<37 ]
. . . Z| . © —n = -U.00, O=<. rg.,y
follows from A¢ distribution  3|g —1=0.009, 0=2.8 P, >30 Gevie
. . | e p25°°el, 00 GeV/c

being asymmetric Z By T
10—1__ M}[n("\‘ —
- ik Y .
 Reco not acceptance or jet § 4 \ i
response corrected i ]/ |

e At large pou appears that we //

: C 1072 — \ -
will have the statistics to -+ .
differentiate between :I L1 | ] | L 1 | | L 1 1 | | | | | | | L 1 | | ] ] |£| l:
i 10 8 6 4 2 0 2 4 6 8 1
nonperturbative ky and P [Gevic

perturbative kr

10



summary

* Interested in studying y-jet at sSPHENIX to continue investigation of
possible factorization breaking in p+p collisions

e Working with Dennis’ y-jet simulations (for now) and looking at isolation
cut. So far shows no major effect/difference from Dennis’ studies

e To Do

e Possibly do some embedding studies - or study sPHENIX ability to
reconstruct direct photon-jet events in all QCD hard scattered

events

 (Generate PYTHIA files for lower momentum direct photons - would
like to look at a range of py'ideally as low as 10 GeV/c (can we
reconstruct a jet with ~7 GeV/c p1?)
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Back Up/Extras



Reco pout Distributions

* Fragmentation
greatly draws In
fransverse
momentum
dependence

* y-jet sensitive to
only initial-state kr
while y-hadron is
sensitive to initial-
state and final-state
kT and |t
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Xy Distributions

e X, distributions
similar in

reconstructed vs.

truth

* Reco not
corrected for
detector photon/
jet response
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